Recurrence rate after a congenital diaphragmatic hernia repair is high especially after a patch repair. Recurrence can be asymptomatic, followed by respiratory or gastrointestinal symptoms and the diagnosis is usually confirmed radiologically. We present an unusual case of radiologically diagnosed recurrent left diaphragmatic hernia but at surgery was found to be a gastro-pleural fistula that occurred as a complication following fundoplication surgery.
CASE REPORT
A female infant born at term and weighing 3.27 Kg was antenatally diagnosed to have left sided Bochdalek type congenital diaphragmatic hernia (CDH). (Fig 1) . After an initial period of management in the neonatal intensive care unit for her pulmonary hypertension, which was managed without extracorporeal membrane oxygenation (ECMO), she underwent a surgical repair of the CDH. At laparotomy, it was noted that the diaphragm was severely deficient posteriorly and medially. Hence a patch repair with Gore-Tex was required. It was felt that this would be high-risk for recurrence of the CDH.
She was regularly followed up at 3 to 6 monthly intervals as an out-patient. During this period she showed signs of gastro-oesophageal reflux disease, which manifested mainly as vomiting and poor weight gain not responding to maximal medical therapy. Chest x-rays and barium meal showed no evidence of recurrence of CDH, but evidence confirming severe reflux disease and hiatus hernia. (Fig 2a & 2b) .
A Nissen fundopliction and Stamm gastrostomy using a button was performed when she was 2 ½ years of age. This was done as a laparotomy approach. The stomach was well adherent to the diaphragmatic patch and was difficult to mobilize. She became unwell 48 hours later with respiratory distress. A chest x-ray was done which showed opacification of the left hemithorax with numerous rounded radiolucencies over the left chest that appeared in continuity with similar lucencies in the abdominal left upper quadrant. (Fig 3a & 3b) . This was highly suspicious for recurrence of the left diaphragmatic hernia. A contrast study was recommended, but due to instability of the patient, a full contrast study was not possible. A limited study was done by placing water soluble Omnipaque contrast through the gastrostomy followed by x-ray on the ward. This study showed contrast within the left hemithorax and upper abdomen in keeping with recurrent herniation of the small bowel into the chest. (Fig 4) It was decided to repair the recurrence from the chest due to previous difficulties noted during laparotomy. Contrary to the radiology report, the operative findings showed no diaphragmatic hernia, but a 3mm hole in the diaphragm with contrast in the left hemithorax from a leaking gastrostomy. Washout of the left hemithorax was performed and the diaphragmatic hole closed using non-absorbable sutures. A further Laparotomy incision was required to identify the leak from the gastrostomy site and repaired. Post-operative recovery was slow mainly due to feeding difficulties.
Further follow-up at 6 weeks in surgical out-patients and subsequent 2 monthly follow-ups with her local physician have shown full clinical recovery and the gastrostomy has now been removed after establishing full oral intake.
Recurrence of diaphragmatic hernia is a known complication following repair of congenital diaphragmatic hernia. The incidence is between 10 -31% of cases [ Apart from having a high risk of recurrence, children with a patch repair are prone to increased morbidity from gastrooesophageal reflux [3, 4] . In a series from Koivusalo et al, 42% had incidence of reflux based on endoscopic findings and pH-metry, 60% of these patients had patch repair [3] . In a similar study, Su et al, found 54% reflux in their series [4] . Anti-reflux surgery will be required in 5-25% [3] [4] [5] . In our patient, the majority of the diaphragm was deficient and after the initial surgery she was frequently monitored for recurrence. As in most other patients with CDH with patch repair, our patient underwent fundoplication for gastro-oesophageal reflux. It was necessary to place the gastrostomy for better feeding due to failure to thrive.
As the child became unwell and chest x-ray showed rounded radiolucencies in the left hemithorax, recurrence of left sided diaphragmatic hernia was felt to be the most possible diagnosis. However, similar features can also be seen in empyema. As per the intra-operative findings, this was established to be an iatrogenic gastropleural fistula from a gastrostomy leak through a small 3 mm defect in the diaphragm. This occurred at the time of the fundoplication surgery. On further enquiry, it came to light that the gastrostomy button became partially dislodged on the first post-operative day when the tubing got caught in the patient's bed.
A gastro-pleural fistula can present radiologically as hydro-pneumothorax with empyema like features. The gastropleural fistula in this case was mimicking a recurrence of the diaphragmatic hernia. Previously published gastro-pleural fistulas have been case reports describing gastric perforation after lung resection, complication of a traumatic diaphragmatic hernia with necrosis of incarcerated stomach, malignancy, and iatrogenic causes such as placement of nasogastric tube and chest drain insertion [6] [7] [8] [9] [10] [11] [12] [13] . A summary of this condition is detailed in Table 1 . There are no previous described cases of gastro-pleural fistulas in the setting of previous repair of congenital diaphragmatic hernia or Nissen fundoplication done through an abdominal approach. Mansour et al in their article have reported complications of Nissen fundoplication done as a transthoracic procedure. In this case series, the fundoplication wrap that were left in the chest were prone to complications such as gastric rupture causing gastro-bronchial fistula in 1 case and gastro-pleural fistula in 2 cases leading to mortality [14] . The authors condemn the practice of leaving the fundoplication wrap in the chest. In our report, the gastropleural fistula occurred in-spite of the laparotomy approach. The reason for this could be that the 3 mm defect occurred accidentally during separation of dense adhesions from the previously repaired left diaphragm. The further dislodgement of the gastrostomy button led to leaking of gastric contents through this defect leading to gastro-pleural fistula.
The other differential diagnosis to be considered in a similar case will be iatrogenic diaphragmatic hernia or traumatic diaphragmatic hernia. Clinical and radiological features for the various pathologies are described in Table 2 .
This case particularly proved a radiological challenge, as the limited images resembled recurrence of diaphragmatic hernia. In retrospect, a full contrast study in the radiological department might have been less challenging.
In conclusion, recurrent diaphragmatic hernia is still the most common complication following a patch repair.
Gastro-pleural fistula can occur as a complication following difficult fundoplication. Radiographs can have features of radiolucencies or air fluid level in the chest. In the setting of a previously repaired congenital diaphragmatic hernia, these imaging features can mimic recurrence of diaphragmatic hernia. Figure 3a shows the original chest x-ray and figure 3b has been magnified to illustrate the radiolucencies in the left chest (arrows).
Etiology

Acquired -iatrogenic or traumatic Incidence
Rare, this is the first case in setting of congenital diaphragmatic hernia and fundoplication
Gender ratio
No predilection Age predilection None
Risk factors
Lung resection, traumatic diaphragmatic hernia, malignancy, nasogastric tube placement, chest drain insertion Treatment Surgical treatment depending on the cause Prognosis Depends on underlying pathology Imaging findings X ray features of hydropneumothorax or empyema. Upper GI contrast study can be conclusive Progressive respiratory symptoms and there might be features of bowel obstruction or bowel ischaemia following injury to diaphragm during surgical procedures involving chest or upper abdomen.
Chest x-ray diagnostic with radiolucencies or air-fluid level suggestive of bowel in chest. Ultrasound will show diaphragmatic discontinuity and herniated organs. Upper GI contrast study may help to show bowel loops in the chest. CT scan is diagnostic and will show diaphragmatic discontinuity, intrathoracic herniation of abdominal contents, and waistlike constriction of mesenteric folds (the "collar sign"). Features of intestinal obstruction or strangulation can be visualized on CT scan. Traumatic diaphragmatic hernia [17, 18] History of blunt abdominal trauma, such as, road traffic accident or fall from height or penetrating trauma. Other associated organ injury. There could be progressive respiratory symptoms or features of bowel obstruction or ischaemia. Delayed presentation.
Chest x-ray may be normal in initial stages. Associated rib fractures can be seen. Presence of visceral gas within the thorax is pathognomonic. Upper GI contrast study may help to show bowel loops in the chest. Ultrasound will show diaphragmatic discontinuity and herniated organs. CT scan is diagnostic and will show diaphragmatic discontinuity, intrathoracic herniation of abdominal contents, and waistlike constriction of mesenteric folds (the "collar sign"). Other abdominal organ injury can be detected on CT scan. MRI scan may be occasionally required in selected patients.
Gastro-pleural fistula [6-13]
Requires a high index of suspicion as features can mimic empyema or diaphragmatic hernia. Most cases reported are secondary to iatrogenic causes.
Chest x-ray may show hydro-pneumothorax. CT scan might help to exclude other pathologies. Contrast study can be diagnostic to show communication between stomach and thoracic cavity. 
